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DETAILED ACTION 
Introduction 

1. Claims 1-9, 11-13, 15-19, and 21-22 of U.S. Application 09/900,779 are currently 
pending. Tlie application was originally filed on 7/6/2002. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. The prior art used for these rejections is as follows: 

4. Siegel, B. "Reliability and the Electronic Engineer". Intersil Corporation 
Application Note AN1104. March 24, 1998. http://intersil.com/data/an/an1 1 04.pdf . 
("Siege!")- 

5. Weibull.com. "Arrhenius Relationship Introduction." Printed from the 4/23/2001 
archived version of the Weibull.com web site stored at Archive.org. at the 
following URL: 

http://web.archive.orq/web/20010423072851/weibull.com/AccelTestWeb/arrheniu 
s relationship introduction.htm . ("Weibull"). 

6. Reliasoft's ALTA 1.0 On-Site Trainino Guide. © 1999. ("Rellasoft") 
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7. The claim rejections are hereby summarized for Applicant's convenience. The 
detailed rejections follow. 

8. Claims 1-9, 11-13, 15-19, and 21-22 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Siegel in view of Reliasoft. 

9. In regards to Claim 1 , Siegel teaches the following limitations: 

determining accelerated stress testing data for the product using the 
relationship tp = AF x exp(tA), the accelerated stress testing data representing the 
response of the product operating in a first environment; and 

(See Siegel, especially: Equations 1, 2,and 3 on p.1) 

calculating the mean-time-between-failures (MTBF) for the product 
operating in a second environment based on the accelerated stress testing 
data. 

(See Siegel, especially: Equations 1, 2, and 3 on p,1) 

At first glance, the Arrhenius Relationship expression in Equation 1 of 
Siegel is ambiguous due to poor arrangement of the typeface. It is not clear if the 
expression is "e - (EA/KT2 - EA/KT1)", or "e -(ea/kt2-ea/kt/i)» jj^^ calculations 
performed immediately below Eq.3 in the reference, however, prove that the 
Arrhenius Relationship is an exponential function. 

Siegel also expressly teaches the following (see para.1 of section titled 

"Reliability Overview"): 

The Arrhenius relationship which is common in many physical and 
chemical processes has been found to fit the failure rates in IC's as well. 

Moreover, Siegel also expressly teaches the following (see para. 5 of 

section titled "Reliability Overview"): 

In order to calculate the MTBF we will also need to obtain reliability data 
from the IC vendor. Virtually all manufacturers routinely run life tests on 
devices which span their product line and package repertoire. Life test 
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usually means placing devices in a burn oven, under power, at 
temperatures which are typically set at 125°C for 1,000 hours or more. 

In regards to the following claimed limitation, Examiner interprets that the 

claimed variables tp, tA, and AF can be easily derived using equations 1 ,2, and 3 

as taught in Siegel. 

wherein tp is a time to failure on a field use time scale, AF is an acceleration factor, and tA 
is a time to failure on an accelerated time scale. 

These values can be calculated by determining the MTBFs for two 
different sets of conditions. 

In addition, the reference also teaches the use of Poisson statistics when 
the real world data indicates zero failures. 

However, Siegel does not expressly teach that the exponential 
relationship, otherwise known as the "Arrhenius relationship", is implemented in 
the form of computer-executable instructions, as claimed in the following 
limitations: 

1 . A machine-readable medium storing computer-executable Instructions to perform a 
method of estimating a life of a product, the method comprising: 

The Reliasoft reference, on the other hand, does teach the software 
implementation of the Arrhenius model (See Reliasoft, especially: pp,9. 11.13, 
15, 43, 44). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Siegel with those of Reliasoft, 
because Reliasoft teaches the automation of the process taught in Siegel. 
10. In regards to Claim 2, Siegel teaches the following limitations: 
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2. The machine-readable medium of claim 1 . wherein said first environment is more likely 
than the second environment to cause the product to fail. 

(See Siegel, especially: section titled "Reliability Overview") 

1 1 . In regards to Claim 3, Siegel teaches the following limitations: 

3. The machine-readable medium of claim 1 . wherein the accelerated stress testing data 
represents the length of time the product operates in the first environment before the 
product fails. 

(See Siegel, especially: section titled "Reliability Overview") 

12. In regards to Claim 4, Siegel teaches the following limitations: 

4. The machine-readable medium of claim 1 , wherein the accelerated stress testing data 
is derived from a plurality of different stress tests. 

(See Reliasoft, especially: p.34. The figure in the middle of the page shows 
several types of stress tests, including temperature and vibration) 

13. In regards to Claim 5, Reliasoft teaches the following limitations: 

5. The machine-readable medium of claim 4, wherein the plurality of different stress tests 
includes a temperature test and a vibrational test. 

(See Reliasoft, especially: p.34. The figure in the middle of the page shows 
several types of stress tests, including temperature and vibration) 

14. In regards to Claim 6, Siegel teaches the following limitations: 

6. The machine-readable medium of claim 1 , further comprising calculating upper and 
lower confidence limits for the MTBF calculation. 

(See Siegel, especially: p.4, "Average Failures Confidence Level" table) 

15. In regards to Claims 7-9, 11-13, 15-19, and 21-22, they are rejected under the 
same grounds as claim 1. 

16. Claims 1-5, 21, and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Weibull and In view of Reliasoft. 

1 7. In regards to Claim 1 , Weibull teaches the following limitations: 

determining accelerated stress testing data for the product using the 
relationship tp = AF x exp(tA), the accelerated stress testing data representing the 
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response of the product operating in a first environment; and 

calculating the mean-time-between-failures (MTBF) for the product 
operating in a second environnnent based on the accelerated stress testing 
data, 

wherein tp is a time to failure on a field use time scale. AF is an acceleration factor, and tA 
is a time to failure on an accelerated time scale. 

More specifically, Weibull expressly teaches the following (see p.1 of 
Weibull): 

"The Arrhenius stress-life model is formulated by assuming that life is 
proportional to the inverse reaction rate of the process, thus the Arrhenius 
stress-life relationship is given by: 

L{V) = Ce'^^) 

• L represents a quantifiable life measure, such as mean life, 
characteristic life, median life, or B9x) life, etc. 

• V represents the stress level (formulated for temperature and 
temperature values in absolute units i.e., degrees Kelvin or 
degrees Rankine). 

• C is one of the model parameters to be determined (C>0). 

• S is another model parameter to be determined. 
Examiner interprets that the claimed variable tp, "time to failure", 

corresponds to Weibull's variable "L". Both variables represent what Weibull 
defines as a "quantifiable life measure." 

Examiner interprets that the claimed variable "AF" corresponds to 
Weibull's variable "C". Both variables represent scaling factors. 

In addition, Examiner interprets that the claimed variable tA, "time to failure 
on an accelerated time scale", corresponds to Weibull's variables "(BA/)." Weibull 
defines "B" as a scaling factor, and "V" as a "stress level" variable. 
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Arrhenius teaches (see Arrhenius, top of page 1) that: 

The Arrhenius stress-life model (or relationship) was originally formulated 
for accelerated life testing in which the acceleration variable (or stress) is 
thermal (i.e. temperature)." 

Examiner interprets that the phrase "was originally formulated for accelerated life 

testing in which the acceleration variable ... is thermal" implies that the Arrhenius 

model can be used for non-thermal accelerated life testing as well. 

However, Weibull does not expressly teach that the exponential 

relationship, othenA^ise known as the "Arrhenius relationship", is implemented in 

the form of computer-executable instnjctions, as claimed in the following 

limitations: 

1 . A machine-readable medium storing computer-executable instructions to perform a method of 
estimating a life of a product, the method comprising: 

The Reliasoft reference, on the other hand, does teach the software 
implementation of the Arrhenius model (See Reliasoft, especially: pp.9, 11,13, 
15, 43,44). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings of Weibull with those of Reliasoft, 
because Reliasoft teaches the automation of the process taught in Weibull. 

18. In regards to Claim 2, Weibull teaches the following limitations: 

2. The machine-readable medium of claim 1 , wherein said first environment is more likely 
than the second environment to cause the product to fail. 

Examiner interprets that these scenarios are inherently addressed by the use 
Arrhenius equation 

19. In regards to Claim 3, Weibull teaches the following limitations: 
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3. The machine-readable medium of claim 1 , wherein the accelerated stress testing data 
represents the length of time the product operates in the first environment before the 
product fails. 

Examiner interprets that these scenarios are inherently addressed by the use 
Arrhenius equation 

20. In regards to Claim 4, Weibull teaches the following limitations: 

4. The machine-readable medium of claim 1 , wherein the accelerated stress testing data 
is derived from a plurality of different stress tests. 

Examiner interprets that these scenarios are inherently addressed by the use 
Arrhenius equation 

21 . In regards to Claim 5, Reliasoft teaches the following limitations: 

5. The machine-readable medium of claim 4. wherein the plurality of different stress tests 
includes a temperature test and a vibrational test. 

(See Reliasoft, especially: p. 34. The figure in the middle of the page shows 
several types of stress tests, including temperature and vibration) 

22. In regards to Claims 21 and 22, they are rejected under the same grounds as 
claim 6. 



Response to Arguments 

Re: Claim Rejections - 35 USC 5 101 

23. Examiner has found Applicants' arguments (see p. 6 of amendment filed 
12/12/05) regarding the 101 rejections of dependent claims 7-9, 11,12-19 and 21 
to be persuasive. These rejections have been withdrawn. 

24. Examiner has reviewed the independent claims 1,21, and 22, and found that 
they meet the 35 U.S.C. 101 requirements of a "concrete, useful tangible result" 
as set out in State Street Bank & Trust Co, v. Signature Financial Group Inc., 149 
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F.3d at 1374-75, 47 USPQ2d at 1602 (Fed.Cir. 1998); and In re Warmerdam, 33 
F.3d 1354, 31 USPQ2d 1754 (Fed. Cir. 1994). 

Re: Claim Rejections - 35 USC ^ 112. 2"" para. 

25. Applicants have amended independent claims 1 , 21 , and 22 to include definitions 
of the variables. Examiner has therefore withdrawn the relevant rejections. 

26. In regards to the other 35 USC § 1 12, 2"^ para, rejections. Examiner has found 
found Applicants' arguments (see p.7 of amendment filed 12/12/05) regarding the 
1 12 rejections of dependent claims 7-9, 11,12-19 and 22 to be persuasive. 
These rejections have been withdrawn. 



Re: Claim Reiections - 35 USC S 103. 
27. In light of Applicants' amendment to the claims, which defined the parameters, 
Examiner has modified the previously applied 35 USC § 103 rejections. 



Conclusion 

28. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 
37CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire 
THREE IVIONTHS from the mailing date of this action. In the event a first reply is 
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filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1 .136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will 
the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Correspondence Information 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Ayal I. Sharon whose telephone number is 
(571) 272-3714. The examiner can normally be reached on Monday through 
Thursday, and the first Friday of a biweek, 8:30 am - 5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Paul Rodriguez can be reached at (571) 272-3753. 

Any response to this office action should be faxed to (703) 872-9306, 

or mailed to: 

USPTO 

P.O. Box 1450 

Alexandria, VA 22313-1450 

or hand carried to: 

USPTO 

Customer Service Window 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 
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Any inquiry of a general nature or relating to the status of this application 

or proceeding should be directed to the Tech Center 2100 Receptionist, whose 

telephone number is (571) 272-2100. 

Ayal I. Sharon 
Art Unit 2123 

March 14, 2006 ^ 




